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(54) PASTE APPLICATOR 

(57)Abstract: 

PURPOSE: To correct easily the variation in the distance between the 
paste outlet of a nozzle and the surface of a base on which a paste 
pattern is drawn caused by the exchange or filling of a paste cartridge 
during pattern drawing. 

CONSTITUTION: An optic al displacement gage 3 which measures the 
di stance to a base 7 and a cont act detecting sensor 1 3 are fixed on a 
Z-axis table, while a paste cartridge PC is movable vertically to the Z- 
axis table by a slide part 12a and an engagement part 12b and can be 
removed by lifting. When the paste cartridge PC is exchanged or filled, 
the paste outlet of a nozzle 1 is brought into contact with the base 7 by 
lowering the Z-axis table. The contact is detected by t he contact 
detecting sensor 13 . and an eddy current type displacement gage, 
taking the distance between the optical di splacement gage 3 and the 
base 7 at the time of detection as a standard, lifts the Z-axis table by a 
given distance from the standard. 
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* * NOTICES * 

5 JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate is laid on a table so that the paste delivery of a nozzle may be countered. This nozzle and this 
substrate are moved relatively [ front and rear, right and left / the upper and lower sides and ], making the paste with 
which the paste receipt cylinder was filled up breathe out on this substrate from this paste delivery. In the paste coating 
machine which carries out spreading drawing of the paste at the pattern configuration of a request on this substrate 1st 
means to contact the paste delivery of this nozzle, and the front face of this substrate, 2nd means to detect the distance 
to the front face of this substrate, and 3rd means to detect the instant when the paste delivery of this nozzle contacted 
the front face of this substrate, 4th means to specify the distance from the front face of this substrate to the paste 
delivery of this nozzle, The paste coating machine characterized by establishing 5th means to set the distance from the 
front face of this substrate to the paste delivery of this nozzle as the distance specified by this 4th means, based on the 
detection value of this 2nd means at the time of being about a detection output from this 3rd means. 



[Translation done.] 
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DETAILED DESCRIPTION 



a 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the paste coating machine which carries out spreading drawing of the 

paste pattern o f a request configuration on the substrate laid on the table. 

[0002] 

[Description of the Prior Art] Making a paste breathe out from the nozzle prepared in the point of a paste receipt 
cylinder As a nozzle and a substrate are moved relatively [ front and rear, right and left / the upper and lower sides 
and ] and it is shown in JP,2-52742,A as a technique which draws the paste film of a request pattern on a substrate 
Moving a substrate relatively to a nozzle and adjusting the gap of the head of a nozzle, and a substrate, resistive paste is 
made to breathe out on a substrate from the paste delivery at the head of a nozzle, and the regurgitation drawing 
technique in which the desired resistance pattern was formed is known. ^(^& 
[0003] l) 
[Problem(s) to be Solved by the Invention] The paste receipt cylinder is usually made into thec artridge-typ p for the A 
miniaturization, and if all the pastes with which the paste receipt cylinder was filled up are br eathed out pr it b pcopies \ 
all beingi >reathed out, it will exchange a paste rece ipt cylinder, nozzles, th ese supporters, etc. at the event. It is unified 1 
in order to make exchange easy, and this pasterec^tsgvlinder, nozzlesTthese supporters, etc. call a paste cartridge this j 
unified thing hereafter. Moreover, even whetf^fawin^^ftr a long time without using it for a while, secular change of a j 
paste are considered, it newly reloads with a > {yaste-eafttidge, and spreading is started in many cases. 
[0004] A paste cartridge does not move the actuator of a substrate or a paste cartridge from problems, such as a 
dimensional tolerance and mounting precision, at the time of exchange, and even if a paste cartridge is the thing of the 
same specification, the distance to the front face of a substrate on which a paste pattern is drawn from the paste delivery 
of a nozzle produces a difference before and after paste cartridge exchange in many cases. Thus, if the distance to the 
substrate front face on which a paste pattern is drawn from the paste delivery of a nozzle changes, the problem that it 
does not become the pattern of the request adjusted to the pattern before exchange even if the width of face of a paste 
pattern tends to change before and after paste cartridge exchange or it is going to draw the pattern of a curve or a 
crookedness (refraction) configuration will arise. 

[0005] The object of this invention solves this problem and is to offer the paste coating machine which enabled it to 
draw the paste pattern of the configuration of the good arbitration which is before and after exchange of a paste 
cartridge, and was adjusted. . 
[0006] 

[Means for Solving the Problem] 1st means by which this invention contacts the paste delivery of a nozzle, and the 
front face of a substrate in order to attain the above-mentioned object, 2nd means to detect the distance to the front face 
of this substrate, and 3rd means to detect the instant when the paste delivery of this nozzle contacted the front face of 
this substrate, 4th means to specify the distance from the front face of this substrate to the paste delivery of this nozzle, 
5th means to set the distance from the front face of this substrate to the paste delivery of this nozzle as the distance 
specified by this 4th means is established based on the detection value of this 2nd means at the time of being about a 
detection output from this 3rd means. 
[0007] 

[Function] If exchanged or loaded with a paste cartridge, the paste delivery of the nozzle and the front face of a 
substrate will be contacted. If the instant when these contacted is detected by the 3rd means, the distance to the front 
face of the substrate in the event will be measured by the 2nd means. When only the distance specified with the 4th 
means separates the paste delivery of a nozzle from a substrate front face, measuring with the 2nd means based on the 
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measurement value of this 2nd means, the distance from a substrate front face to the paste delivery of a nozzle will be 
specified in the distance specified with the 4th means. 

{0008] Since the 5th means does not carry out distance setting out based on the output of the 2nd means before paste 
cartridge exchange and loading, change of the distance from the substrate front face produced with a dimensional 
tolerance, mounting precision, etc. of a paste cartridge at paste cartridge exchange order or the time of loading to the 
paste delivery of a nozzle can be eliminated. 
[0009] 

[Example] Hereafter, a drawing explains the example of this invention. Drawing 1 is the outline perspective view 
showing one example of the paste coating machine by this invention. 1 - a nozzle and^^y^^te receipt cylinder and 
3 - optical [ as a distance robot ] - about [ strange ] - the total (the 1st sensor or distance robot 1) - 4 - the Z-axis 
table section and 5 - the X-axis table section and 6 the Y-axis table section and 7 - for the stand section and 10, a Z- 
axis table supporter and 1 1 are [ a substrate and 8 / the substrate adsorption section and 9 / nozzle support and PC of a 
control device and 12 ] paste cartridge s. 

[0010] In this drawing, tEe X-axis table section 5 is fixed on the stand section 9, and the Y-axis table section 6 is 
carried movable on this X-axis table section 5 at X shaft orientations. And the substrate adsorption section 8 is carried 
movable on this Y- axis taETe se_£tioiL 6 atY shaft orientations. It adsorbs and the substrate 7 is carried in this substrate 
adsor ption section 8 so that that neighborhood may become in parallel with X and Y car shaft orientations, 
respectively, for example. Control actuation of these X and the Y-axis table sections 5 and 6 is carried out with a 
control unit 11, respectively. That is, if the Y-axis table section 6 and the substrate adsorption section 8 which are 
carried in this if the X-axis table section 5 drives move to X shaft orientations and the Y-axis table section 6 drives, the 
substrate adsorption section 8 will move to Y shaft orientations. Therefore, when only the distance of arbitration moves 
X and the Y-axis table sections 5 and 6 with a control device 11, respectively, a substrate 7 will move only the location 
of arbitration in the direction of arbitration in a field parallel to the stand section 9. 

[001 1] Moreover, the Z-aYis table siippnrft y J 0 is installed on the field of the stand section 9, and the Z-axis table 
section 4 is attached ml^STSSFMsZ^iis lable section 4 - Z shaft orientations (the vertical direction) - being 
movable - a nozzle 1 and the paste receipt cylinder 2 - joining together - a nozzle 1 - optical - the nozzle support 12 
which positions that it is only strange near bottom of a total of 3 is laid. Control actuation of Z shaft orientations of the 
Z-axis table section 4 is also performed by the control unit 11. 

[0012] Here, the nozzle support 12 which combines a nozzle 1, the paste receipt cylinder 2, and these is united, and one 
paste cartridge PC is formed. 

[0013] As a control unit 1 1, a microcomputer (henceforth a microcomputer ! is used, and the data which specify the \ 
thickness and the configuration of the paste pattern drawn on the front face of a substrate 7 from data entry units, such\ 
as a keyboard and a touch panel, are inputted, for example so that it may mention later. A microcomputer carried out \ 
data processing of RAM (random access memory) which stores this input data, ROM (lead ONRI MOMERI) which 
stored the program, and the data stored in RAM according to this program, and is equipped with the I/O section which 
outputs and inputs various data, such as CPU (central processing unit) which creates the information for operating the 
X-axis table section 5 in drawing 1 , the Y-axis table section 6, and Z-axis table section 4 grade as mentioned above, / 
and this information, input data. / 
[0014] Drawing 2 is the fragmentary sectional view expanding and showing the mounting area of the paste cartridge 
PC in the Z-axis table section 4 in drawing 1 , as for a fixed part and 12a, the engagement section and 13 are contact 
detection sensors, and the slide section and 12b attach [ 4a-4c ] the same sign to the part corresponding to drawing 1 . 
[0015] In drawing 2 , the contact detection sensor 13 in which the nozzle support 12 detects that the paste delivery of a 
nozzle 1 contacted the front face of a substrate 7 again by fixed part 4b through slide section 12a and engagement 
section 12b is being fixed to the Z-axis table section 4 for the optical displacement meter 3 of the Z-axis table section 4 
by fixed part 4a by fixed part 4c, respectively. 

[0016] As for the contact detection sensor 13, an eddy current type displacement gage is used as an example. Emit RF 
magnetic flux to the nozzle support 12 from a sensor coil, make the nozzle support 12 generate an eddy current, it is 
made for the field by this eddy current to change the impedance of a sensor coil, and this measures distance from the 
change of an impedance since corresponding to distance in change of this impedance. 

[0017] Now, as shown in drawing 2 (a), the nozzle support 12 is engaging with engagement section 12b by which it 
was fixed to slide section 12a, and this slide section 12a was fixed to fixed part 4b, and thereby, the nozzle support 12 
is in the condition which hung and fell in fixed part 4b, and is supported possible [ sliding of the vertical direction (Z 
shaft orientations) ] by considering slide section 12a as a direct-acting guide. For this reason, fixed part 4b can be easily 
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loaded now with the paste cartridge PC by being able to remove the paste cartridge PC from fixed part 4b, and inserting 
slide section 12a in fixed part 12b from above by shifting relatively an optical displacement meter 3 and the contact 
detection sensor 13 from the paste cartridge PC, moving the paste cartridge PC upward, and removing slide section 12a 
from engagement section 12b. 

[0018] The Z-axis table section 4 is driven, and if the paste cartridge PC with which it was equipped as mentioned 
above is lowered to the direction of a substrate 7 and it goes, the paste delivery of a nozzle 1 will contact the front face 
of a substrate 7. Since the contact detection sensor 13 descends with the paste cartridge PC, the distance by the measure 
point T of the front face of the nozzle support 12 which the contact detection sensor 13 is measuring does not change, 
therefore the KOMPI dance of the sensor coil of the contact detection sensor 13 does not change until now. When the 
paste delivery of a nozzle 1 conta'cts"the fr ont face of a substrate 7, it becomes impossible for the paste cartridge PC to 
descend, and it will move up to fixed part 4b with actuation of the Z-axis table section 4. For this reason, the distance 
by the measure point T of the front face of the nozzle support 12 which the contact detection sensor 13 is measuring 
begins to change, and the impedance of the sensor coil of the contact detection sensor 13 begins to change from this 
change event. The contact detection sensor 13 catches the change initiation event of the impedance of this sensor coil, 
and it detects that the paste delivery of a nozzle 1 contacted the front face of a substrate 7 as this is also. 
[0019] Drawing 3 shows the situation that an optical displacement meter 3 measures the distance from the paste j 
delivery of a nozzle 1 to the measure point S of the front face of a substrate 7.. \ r 

[0020] In this drawing, a total of three is equipped with t he optical displ^ement | ligh t emitting device and the photo \ 
detector, as a two-dot chain line shows from a light emitting device, a^ ^^rbeg n ^is emit t ed in the direction o f slant, thet 
point S of the front face of a substrate 4 that this is irradiated is reflecteS^KiTmeasure point, and a reflective laser beam! 
is received by the photo-det ector from acro ss. When the paste delivery of a nozzle 1 is distant from the front face of a 
substrate 7, here Since a nozzle 1 and an optical displacement meter 3 move to one, and since the arrangement relation / 
between the light emitting device in an optical displacement meter 3 and a photo detector is fixed According to the / 
distance between the paste delivery of a nozzle 1, and the front face of a substrate 7, the exposure conditions to the / 
photo detector of a reflective laser beam differ, therefore the distance between the paste delivery of a nozzle 1 and the* 
front face of a substrate 7 can be measured with the light income of this photo detector. 

[0021] In addition, it cannot be overemphasized that the location of the light emitting device of an optical displacement 
meter 3 and a photo detector is set up to the paste receipt cylinder 2 so that the above-mentioned laser beam may not be 
interrupted by the paste receipt cylinder 2. 

[0022] When the control device 1 1 is supervising the measurement result of an optical displacement meter 3 and a 
wave is shown in the front face of a substrate 7 also during control actuation in the X-axis table section 5 and the Y- 
axis table section 6 which carry out spreading drawing of the paste pattern, this is detected from the measurement result 
of an optical displacement meter 3, the Z-axis table section 4 is operated in the vertical direction, and the paste delivery 
of a nozzle 1 maintains a desired distance to the front face of a substrate 7. Thereby, even if a wave is shown in the 
front face of a substrate 7, the thickness of the paste applied becomes uniform over the whole paste pattern formed. 
[0023] Drawing 4 is the block diagram showing the control system of this Z-axis table section 4, for a microcomputer 
and 17, as for a motor and 19, a data entry unit an d 18 a re [ amplifier and 16 / an encoder and 20 ] TUntnr nriv P r anH 
as for a Z-axis motor controller and 21, 14 and 15 attach the same sign to the part corresponding to a forward release- 
of-drawing side. 

[0024] In drawing 4 , in drawing the paste pattern of a request configuration on the front face of a substrate 7, it inputs 
the data which specify first the configuration of a paste pattern and the thickness of a pattern which draw from a data 
entry unit 17. Thickness is prescribed to this pattern by desired distance [ front face / the paste delivery of a nozzle 1, 
and / of a substrate 7 ]. These data are stored in RAM (not shown) of a microcomputer 16. 

[0025] If a drawing initiation command is inputted from a data entry unit 17, a microcomputer 16 will process the data 
stored in RAM based on the program stored in ROM (not shown). Form the control driving signal of the X-axis table 
section 5 and the Y-axis table section 6, carry out control actuation of these, and these are moved to X and Y shaft 
orientations. Although the actuation which draws the paste pattern of the configuration which is made to breathe out the 
paste of a constant rate per unit time amount from the delivery of a nozzle 1 , and is specified as the front face of a 
substrate 7 is made to start After the data signal showing the distance from the delivery of the nozzle 1 obtained with an 
optical displacement meter 3 with this to the front face of a substrate 7 is amplified with amplifier 14, it is supplied to a 
microcomputer 16. A microcomputer 16 detects the distance from the delivery of a nozzle 1 to the front face of a 
substrate 7 with this data signal, and if the value by the data which specify the thickness of the above-mentioned pattern 
from this and a data entry unit 17 is compared and a difference is in these, it will send the control signal according to 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/07 



JP,06-114315,A [DETAILED DESCRIPTION] 



Page 4 of 5 



this difference to the Z-axis motor controller 20. This Z-axis motor controller 20 controls Motor Driver 21 for this 
control according to a signal, drives a motor 18 also using the output of the encoder 19 which measures the rotation of a 
* motor 18, makes the Z-axis table section 4 go up and down, and makes a regular value distance from the delivery of a 
nozzle 1 to the front face of a substrate 7. By this, even if a wave is shown in the front face of a substrate 7, a paste 
pattern will always be drawn by regular thickness. 

[0026] In addition, in this spreading drawing, since the paste delivery of a nozzle 1 is distant from the front face of a 
substrate 7, the distance to the nozzle support 12 which the contact detection sensor 13 measures does not change. 
Therefore, change does not arise from the contact detection sensor 13 to the signal supplied through amplifier 15, and a 
microcomputer 1 6 does not answer this signal. 

[0027] Next, the location proofreading actuation at the time of paste cartridge PC exchange of a microcomputer 16 is 
explained. 

[0028] When exchanging the paste cartridge PC, the ^Z-axis table^ ctiojijl is mQ^cLup. Slid^ej?JionJ2.a^f the paste 
cartridge PC shown in drawing 2 in this condition is_ins.ertedAonx.the^upper part of fixed part 12b, and the pa ste 
cartridgej^Cjs^ttach^ 4 by makmg itslidecauda^ 

[0029] After an appropriate time, the Z-axis table section 4 "is c^^Jfiimed^id moved to a substrate 7, and the nozzle 
location calibration procedure shown in drawing 5 is started (step SI). And after this actuation initiation, the data of the 
measurement result of thej£QQt2Gldetec^ are incorporated promptly (step S2), and this data is stored in 

RAM of a microcomputer 16 as front [ contact ] data (GINIT) used as criteria (step S3). 

[0030] Next, the measurement data of an optical displacement meter 3 are incorporated through amplifier 14 (step S4), 
the measurement result of the contact detection sensor 13 is incorporated again, and this data (GD) is stored in RAM of 
a microcomputer 16 (step S5). And it judges whether the data (GD) incorporated this time are equal to the data (GINIT) 
incorporated previously (step S6). After confirming that optical displacement 3 [ a total of] is operating normally at the 
following step S7 although data (GINIT) and data (GD) must become equal since the nozzle support 12 also descends 
together when turning the Z-axis table section 4 to a substrate 7 and beginning to lower, the Z-axis table section 4 is 
turned to a substrate 7, only 1 micrometer is dropped (step S8), and processing actuation from step S4 is performed 
again. 

[0031] When an optical displacement meter 3 is not normal, error processing is carried out (step S9), and location 
proofreading actuation is ended, without performing setting-out processing of calibration data. In this case, check the 
condition of optical displacement meter 3 grade, it is made to normalize, and the restart of the processing is carried out 
from step SI after an appropriate time. 

[0032] In addition, in the processing actuation from 1st step S4, the quality of actuation of the optical displacement 
meter 3 in step S 7 cannot be judged. From the 2nd processing actuation, the quality of actuation of the comparison of 
the measurement result of the optical displacement meter 1 before and after dropping only 1 micrometer at step 8 to the 
optical displacement meter 3 is judged. 

[0033] If a series of actuation of step S4-S8 is repeated and is performed above, the paste delivery of a nozzle 1 will 
contact the front face of a substrate 7 at a certain event. Thereby, by slide section 12a, the nozzle support 12 moves up 
to the Z-axis table section 4, and the distance of nozzle ****** 12 and the contact detection sensor 13 is shortened. 
Consequently, ** etc. is spread and that of data (GINIT) and data (GD) is lost (step S6). Then, calibration data setting- 
out processing is performed so that it may become the value to which the height to the front face of the substrate 7 of 
the paste delivery of a nozzle 1 is specified with the input data from a data entry unit 17 (step S10). 
[0034] Here, processing actuation of step S10 is explained to a detail. The paste delivery of a nozzle 1 sets the 
measurement value of the optical displacement meter 3 in the instant in contact with a substrate 7 to Hn. When 
thickness (therefore, distance from the front face of the substrate 7 at the time of drawing to the paste delivery of a 
nozzle 1) of the paste specified with a data entry unit 17 is set to Hs, a microcomputer 16 The Z-axis table section 4 is 
raised and the paste delivery of a nozzle 1 is pulled apart from a substrate 7 so that actual target height Ht may be 
calculated from the following formula and the measurement value of an optical displacement meter 3 may be set to this 
target height Ht. 

[0035] If an Ht = Hn+Hs paraphrase is carried out, in setting up the location of the Z-axis table section 4 by making the 
front face of a substrate 7 into a datum plane By adding the value Hs of the thickness of the paste with which the paste 
delivery of a nozzle 1 was specified as the measurement value Hn of the optical displacement meter 3 in the instant in 
contact with a substrate 7 with the data entry unit 17 Target height Ht to the front face of the substrate 7 of the paste 
delivery of the nozzle 1 at the time of drawing It will be set up. 

[0036] As mentioned above, although one example of this invention was explained, this invention is not limited only to 
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this example. That is, although the e ddy current tffie displacement gage was used as a 1. contact detection sensor 13, if 
location change of the nozzle support 12 is measurable with a sufficient precision, what kind of means may be used. \ 
' Moreover, by detecting that form pressure sensors, such as a s train gage , in a substrate, and a load is applied, contact I 
may be judged, or a pre ssure sensor may be formed in the nozzle support 12, and contact may be judged from the I J 
gravity dependent opacitjTSTHeTime of contact. Furthermore, when the nozzle support 12 goes up by contact, the // 
prober contacted or dissociated is prepared, and you may make it detect that the nozzle head contacted the substrate / & 
front face by change of energization between probers. 

[0037] 2. As long as it uses the dummy substrate for proofreading or is [ spreading ] under drawing, a nozzle head may 
be contacted in the location which does not have offense in drawing, and the substrate adsorption section 8 may be 
made to contact as a substrate to which a nozzle head is contacted at the time of calibration data setting out. Moreover, 
as long as it is before spreading drawing, a nozzle head may be contacted to a non-applied substrate. In that case, what 
is necessary is to give few negative pressure to a paste receipt cylinder, to consider so that a paste may not be breathed 
out, to pressurize a paste receipt cylinder and just to make it be at the spreading initiation event after calibration data 
setting out, and draw. 

[0038] 3. Store in RAM of a microcomputer 16 the data of desired paste thickness inputted into the data entry unit 17 at 
the beginning before spreading drawing initiation, swerve and be alike — the time and effort which inputs the data of 
desired paste thickness can be again saved from a data entry unit 17 after Li and exchange of the paste cartridge PC. 
[0039] 4. When the depression of the predetermined carbon button prepared in the data entry unit 17 is carried out after 
exchanging the paste cartridge PC, the nozzle location proofreading processing shown in drawing 5 begins, and a 
nozzle head location may be made to be set to desired paste thickness. 
[0040] 

[Effect of the Invention] As explained above, when it exchanged or loads with pay SUTOKA-TORIJJI according to 
this invention, Even if the distance to the front face of a substrate on which a paste pattern is drawn from the paste 
delivery of a nozzle changes The distance can be easily proofread to a regular value, the distance from the paste 
delivery of a nozzle to the front face of a substrate can be kept constant over the whole paste pattern drawn, and the 
paste pattern of the good configuration specified and thickness can be drawn. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing one example of the paste coating machine by this invention. 
[Drawing 2] It is the fragmentary sectional view expanding and showing the mounting area of pay SUTOKA-TORIJJI 
in the Z-axis table section in drawing 1 . 

[Drawing 3] The situation that the optical displacement meter in drawing 1 measures the distance from the paste 

delivery of a nozzle to the measure point of the front face of a substrate is shown. 

[Drawing 4] It is the block diagram showing the control system of the Z-axis table section in drawing 1 . 

[Drawing 5] It is the flow chart which shows nozzle location proofreading actuation of the control device in drawing 1 . 

[Description of Notations] 

1 Nozzle 

2 Paste Receipt Cylinder 

3 Optical Displacement Meter 

4 Z-axis Table Section 
4a-4c Fixed part 

5 X-axis Table Section / 

6 Y-axis Table Section Jf 

7 Substrate _ 



9 Stand Section 

10 Z-axis Table Supporter 

1 1 Control Unit 

12 Nozzle Support 
12a Slide section 

12b Engagement section 

13 Contact Detection Sensor 

16 Microcomputer 

17 Data Entry Unit 

18 Motor 

19 Encoder 

20 Z-axis Motor Controller 

21 Z-axis Motor Driver 
PC Pay SUTOKA-TORIJJI 



[Translation done.] 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran__web_cgi__ejje 



7/18/07 



